Development of novel fusogenic vesosomes for transcutaneous immunization.
Transcutaneous immunization (TCI) is a novel vaccination strategy based on the application of antigen together with an adjuvant onto hydrated bare skin. This simple and non-invasive immunization procedure elicits systemic and cell mediated immune responses and therefore, it provides a viable and cost-effective strategy for disease prevention. In the present study, novel fusogenic vesicular carrier constructs, i.e. vesosomes were developed and evaluated for topical delivery of vaccines using tetanus toxoid (TTx) as a model antigen. Prepared vesosomes were characterized for size, shape, entrapment efficiency and zeta potential. The prepared novel systems were examined for in process antigen stability and long-term storage stability studies. In vitro skin permeation and fluorescence microscopy study were also preformed for prepared novel vesicular systems for the evaluation of skin penetration efficiency. The immune stimulating activity of these vesicles was studied by measuring the serum anti-tetanus toxoid IgG titer and isotype ratio IgG2a/IgG1 following topical immunization in three different protocols and results were compared with the alum adsorbed tetanus toxoid given intramuscularly and topically administered plain tetanus toxoid solution, plain liposomes and cationic fusogenic liposomes. Serum IgG titers after three consecutive topical administrations were significantly better (*P < 0.05) than single administration of TTx antigen with vesosomal systems, suggesting an effective stimulation of serum immune response. Furthermore, notable serum anti-TTx antibody titers also occurred in animals primed with alum adsorbed TTx and subsequently boosted with topical administration of novel vesosomal systems. In each immunization studies, the vesosomal systems could elicit combined Th1 and Th2 immune responses following topical administration. These results suggest that the investigated vesosomal systems can be effective as topical delivery of vaccines.